Cardiac computed tomography
The introduction of multidetector row systems in the field of computed tomography have made imaging of the heart and in particular that of epicardial coronary arteries feasible. The first and most important force behind the rapid growth of cardiac computed tomography (CCT) imaging in less than a decade is the possibility to obtain information of the anatomy of coronary arteries . Since its introduction in the last years of the second millennium, CCT, for the moment, is the only real alternative to ICA able to visualize coronary arteries and most interestingly to obtain this information non-invasively. Both CCT and ICA visualize only the epicardial vessels, which are also the ones that are usually treated by surgical or percutaneous revascularization procedures. There are also other factors which may indicate the use of CCT instead of ICA. There is a significant number of patients who perform ICA (10-20% of the patients) who have normal coronary arteries. Moreover not all patients who have a diseased coronary artery at the ICA should undergo catheter based or surgical based revascularization procedures. For a significant number of patients in whom ICA demonstrates the presence of some degree of CAD it is enough to introduce or change the medical treatment associated with life-style modifications. For this wide group of patients having a non-invasive way to visualize coronary arteries would be preferable to the invasive one, and for them ICA cannot be considered the real "gold standard" technique. On the other side there is an unacceptable high percentage (2%-8%) of patients with acute coronary syndromes who are discharged from the emergency department without a correct diagnosis and who may benefit from a CCT examination (Hoffmann et al., 2006) . There are also other disadvantages in ICA procedures that could be avoided if instead CCT is performed. The first group of disadvantages is related to the so called major adverse events that occur within the first 24 hours after selective coronary angiography procedures although they have a relatively low incidence, which ranges between 0.2 to 0.3% and is related to the invasiveness of the procedure itself. The catheter during its movement inside the cardiovascular system may cause the rupture of an atherosclerotic plaque and a dislodgment of an embolus to the heart, brain or abdomen causing respectively a
Cardiac computed tomography and patients with suspected coronary artery disease
The most interesting indication for CCT to the public and physicians is the possibility to evaluate patients with suspected CAD who highly outnumber those who were already diagnosed to have CAD or those who underwent surgical or percutaneous revascularization procedures. The 64 or more channel CCT systems are currently considered adequate to study symptomatic as well as well asymptomatic patients suspected to have CAD (Taylor et al., 2010) . In patients with suspected CAD, CCT non-invasively provides important information about coronary calcium scoring, left ventricular function and coronary artery anatomy. However while calcium scoring can be obtained also with electron beam computed tomography, left ventricular function can be assessed also with echocardiography, magnetic resonance and myocardial perfusion imaging, coronary artery anatomy, besides ICA, can be evaluated only with CCT.
In a recent meta-analysis CCT compared to ICA had an average sensitivity and specificity of 98% and 91% respectively, to detect/exclude significant stenosis on a patient basis (Abdulla et al., 2007) . The majority of the studies performed with CCT has been done to determine its role in the assessment of patients with suspected CAD by comparing it with the "anatomic" test (ICA) or/and "functional" tests like stress echocardiography, single emission computed tomography, myocardial perfusion imaging or fractional flow reserve. Till now there are no large scale studies to evaluate the predictive value of the results obtained with CCT. Nevertheless while a negative CCT rules out significant CAD (negative predictive value between 98 and 100% in most studies) a positive CCT test does not have a similar high positive predictive value (93% with a range from 64% to 100%) due to the tendency of this test to overestimate disease severity in small, distal and calcified vessels. This is the reason why CCT is considered an "ideal test" to study patients who have a low or intermediate pre-test probability to have hemodynamically relevant coronary artery stenosis. In those with high pre-test probability to have significant coronary stenosis, the clinical benefit of CCT decreases with the increased probability to have a treatment through surgical or percutaneous revascularization procedures (Achenbach, 2006 , Schuijf et al., 2011 . In the recent American Appropriate Use Criteria Task Force for CCT, the use of CCT in the detection of CAD in symptomatic as well as asymptomatic patients with low and intermediate pretest probability to have CAD, was pointed to be appropriate (i.e. the test is acceptable and considered a reasonable approach to study the disease and its expected incremental information, combined with clinical judgment exceeds the expected negative consequences by a sufficiently wide margin) with a quite high appropriateness score (between 7 and 8 out of the highest value of 9; an indication to be appropriate had to have a score from 7-9 ) (Taylor et al., 2010) .
Cardiac computed tomography and invasive coronary angiography
The published literature in which CCT's ability to evaluate coronary artery anatomy, compared to ICA, in patients suspected to have CAD, although applied in high quality studies in selected subjects and interpreted by experts, has a high diagnostic accuracy, but probably may not reflect its real use in the daily clinical practice. In most of the published papers CCT has an overall high sensitivity and specificity both on a per-patient and on a per vessel basis for the presence of more than 50% obstructive lesions. Invasive coronary angiography in evaluating coronary arteries is still considered the "gold standard" or "reference standard" technique mainly because in more than 50 years experience it provided an extensive evidence of its value in patient management and because it has, for the moment, the highest spatial (<0.16 mm vs approximately 0.4 mm of CCT) and temporal resolution (33 msec. vs 140 to 200 msec. of the recent cardiac computed systems or 83 msec. of the dual source system). It is however worth noting that ICA visualizes coronary arteries by creating only a limited number of 2D coronary luminograms, whereas CCT gives an unlimited number of 2D reformatted images as well as 3D volumerendered images from transverse reconstructions that can rule out eccentric lesions that are difficult to be studied by traditional invasive angiography Invasive coronary angiography estimates the coronary artery severity as a percent diameter stenosis by comparing the narrowing of the lumen of the vessel with the adjacent segment, www.intechopen.com
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Becomes the Gold Standard Technique to Evaluate Coronary Artery Disease Patients 203 which arbitrarily is considered normal, while it could have a non-visualized, non calcified, eccentric plaque. This visual procedure to estimate lesions has a high degree of intra and inter-observer variability that can be somehow reduced by a computer assisted interpretation (quantitative coronary angiography). Cardiac computed tomography on the other hand is, and in the future probably will be able to provide more information not currently available from ICA, and this may be the basis for its more extensive use in patients with suspected CAD. Invasive coronary angiography can visualize the first stages of the atherosclerotic process (vessel's positive remodeling and the presence of non calcified plaques) only if it is performed using expensive and specialized tools like intravascular ultrasound and optical coherence thermography. All this information is already available with CCT and helps to understand the atherosclerotic burden of CAD patients "better" than with ICA. Although CCT provides images of the plaque both internal and external to the lumen helping in having a more precise evaluation of lumen narrowing, its ability in assessing the real vessel stenosis has still some technical limits. In fact in the presence of calcified lesions, especially in small and distal vessels, CCT tends to overestimate lesion severity because of the "blooming effect", which is related to the X-rays not absorbed by the calcified lesion that during image reconstruction causes the lesion to seem bigger than it actually is (Ropers et al., 2006a) . Another important limit of CCT is related to the fact that less than or equal to 5% of patients have a non-valuable scans due to motion artefacts, because the patient cannot follow breathing commands, involuntary motion of the diaphragm or to arrhythmias occurring during the CCT scan. To study the coronary anatomy of these patients ICA must be performed.
Cardiac computed tomography and functional tests
Although CCT was introduced to provide information regarding the anatomy of coronary arteries as an alternative procedure to ICA, it is also possible to compare its results with those obtained with functional tests. The utility in performing such comparison is to evaluate if CCT has a similar or superior accuracy than functional tests in the characterization of patients with suspected CAD. In doing so it is however necessary to keep in mind that, as with ICA, functional tests are often not concordant with the results of CCT because they consider different parameters. Cardiac computed tomography allows the detection of atherosclerotic plaques, that may be hemodynamically non significant resulting in a negative functional test, while a positive functional test may be present in a patient with normal epicardial coronary arteries, but with diseased coronary microcirculation able to produce clinically significant ischemia. When CCT was compared to dobutamine stress echocardiography the positive and negative likelihood ratios for dobutamine stress echocardiography were 4.37 and 0.36 compared with 3.5 and 0.11 for coronary computed tomography respectively (Nixdorff et al., 2008) . Several studies have been performed comparing both CCT and stress myocardial perfusion imaging to ICA. Cardiac computed tomography proved to have a higher sensitivity and specificity than myocardial perfusion imaging (respectively 94% vs 81% and 96% vs 78%; Budoff et al., 2007) . When CCT was compared to fractional flow reserve, which is considered the reference standard for hemodynamically significant obstructive disease, it was found that the sensitivity and specificity of CCT for fractional flow reserve-defined hemodynamically significant lesions were 94% and 40% respectively (Gaemperli et al., 2007) .
Cardiac computed tomography and patients with acute chest pain
The performance of CCT was also tested in specific environments such as the emergency department, comparing it with functional tests as well as combined clinical and marker data. The results obtained from these studies show that a negative CCT exam improves the diagnostic accuracy in ruling out subjects with a low risk to have acute coronary syndromes. Goldstein et al. (Goldstein et al., 2007) found that CCT compared to myocardial perfusion imaging in addition to standard care had a reduced diagnostic time (3.4 h vs 15.0 h; p<0.001) and lower costs ($1586 vs $1872; p<0.001) while no adverse cardiovascular events occurred in either group after 6 months of follow-up. On the other side according to Hadamitzky et al. finding an obstructive CAD on CCT at the emergency department is associated with an odd ratio of 17.3 to have severe cardiac events (cardiac death, myocardial infarction or unstable angina) while in patients without CAD at the CCT the rate of cardiac events is better predicted than with the Framingham risk score (Hadamitzky et al., 2009 ).
Cardiac computed tomography and anomalous coronary arteries
Invasive coronary angiography provides only a 2D view of the coronary arteries and sometimes fails to clearly visualize the relationship between coronary vessels and the surrounding structures. This issue becomes critical when anomalous coronary arteries must be visualized. Moreover, it is not always easy to selectively engage the anomalous coronary vessel, which may lead to the erroneous assumption that the coronary vessel is occluded. In addition, the declining use of pulmonary artery catheters during the routine invasive angiography procedures has made it more difficult to understand the course of the coronary vessels within the heart and discern the anterior versus the posterior direction of the anomalous vessels. Congenital coronary artery anomalies are rare and occur in 0.17% of the autopsy cases. The incidence of anomalous origin of the coronary vessels is higher in the population of patients referred for ICA (0.6-1.3%). Although anomalous coronary vessels lack clinical significance in the majority of patients, there are some ''malignant'' anomalies that may cause non-fatal or fatal acute myocardial infarction or sudden death, especially in young athletes without atherosclerotic CAD (Angelini et al, 2002) . In older patients, both CAD and coronary vessel anomalies may be present and in these cases it is difficult to clarify the exact mechanism of myocardial ischemia. In the last few years, several studies showed the usefulness of the non-invasive modalities for the detection of coronary vessel anomalies such as magnetic resonance imaging and especially multidetector computed tomography. Magnetic resonance imaging, as it is free from X-radiations would be preferable to multidetector computed tomography, especially for younger patients in whom an anomalous artery origin is suspected, and in those who have a cardiac anomaly which may be associated with coronary vessel anomalies (i.e. tetralogy of Fallot) or in patients who have to be followed for the presence of coronary artery aneurysms like in the Kawasaki disease . Although there are multiple published series of patients who underwent comparison of coronary magnetic resonance angiography with ICA with a quite good accuracy, CCT due to its excellent spatial resolution, which allows an excellent detection of the origin of the coronary vessels and visualizes their course within the heart, is the real alternative to invasive angiography (Cademartiri et al., 2007) and sometimes it can be considered the real "gold standard" technique in studying the anomalous coronary arteries. In fact in the recent www.intechopen.com
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American Appropriate Use Criteria Task Force for CCT, the use of CCT in the "assessment of anomalies of coronary arterial and other thoracic arteriovenous vessels" was pointed to be the most appropriate indication (score 9 out of 9) (Taylor et al., 2010) .
Cardiac computed tomography and cardiac bypass surgery
Another indication for CCT is to follow up patients who performed coronary artery by-pass grafting. This was indeed the first clinical application of CCT. In fact arterial as well venous by-passes are easier to be studied than epicardial coronary arteries because they are bigger vessels (typically 2 to 4 mm), have lower motion and usually not calcified. By-passes have been evaluated beginning with the 4 slice CCT with good results (Moore et al., 2005) and now with the latest generation of CCT systems their accuracy is very high (Stein et al., 2008) . There are however several difficulties in the assessment of by-passes related to the presence of artifacts caused by metal clips, especially when they are at the level of the distal anastomotic site where there can be found also calcified lesions and the grafts have a greater motion.
Cardiac computed tomography has a good accuracy in assessing graft occlusion; the sensitivity, specificity and accuracy of CCT for detection of bypass occlusion in studies performed with 16-slices computed tomography was respectively of 97%, 100% and 99% (Martuscelli et al., 2004) and in the most recent meta-analysis on the diagnostic accuracy of the 64-channel CCT the sensibility and specificity in the detection of graft occlusion calculated on a per-graft rather than a per-patient basis were respectively 97% and 100% (Stein et al., 2008) . Cardiac computed tomography's accuracy in assessing graft stenosis is however lower and reduces the overall specificity to 97% while the overall sensitivity remains almost unchanged (98%). The latest generation CCT systems have a positive likelihood ratio above 10 and a negative likelihood ratio of 0.02 which leads to a very high positive predictive value and especially a very high negative predictive value compared with traditional ICA indicating that CCT can rule out or rule in graft disease with a very high accuracy (Stein et al., 2008) . It is however important to consider that assessing the native coronary arteries downstream from the grafts and in the un-grafted segments in patients in whom in the meantime CAD may have progressed, can be very challenging since these vessels tend to be small and sometimes heavily calcified (sensitivity 86%, specificity 76% and accuracy 78%) (Ropers et al., 2006b) . In the recent American Appropriate Use Criteria Task Force for CCT the use of CCT in the "evaluation of graft patency after cardiac surgery" was pointed to be appropriate with a high indication score (8 out of the highest value of 9) (Taylor et al., 2010) . Another issue is related to the area that must be studied during CCT examination. While patients who did not perform a coronary bypass are studied from the level of the carina to the diaphragm, those who have performed a bypass surgery should be studied from the level of the aortic arch and sometimes even from the clavicle in case we want to study the origin of the internal mammary arteries. Nevertheless CCT is preferred by patients because it is considered "non-invasive", even if it needs a greater amount of contrast medium and greater amount of radiation. In fact patients who performed bypass surgery have already experienced a pre-operative ICA, cardiac surgery and sometimes, after the cardiac bypass surgery, a second or third diagnostical and/or interventional ICA.
There are some cases where CCT could be considered the "gold standard" technique to follow-up patients who underwent bypass surgery. These patients are those who underwent a gastroepiploic bypass to the posterior descending coronary artery. It is easier to study the gastroepiploic bypass with CCT rather than performing a challenging ICA, which may need a great amount of contrast medium and a great amount of radiation (Ropers et al., 2006b) . Cardiac computed tomography can be also the "ideal technique" in planning the re-do cardiac bypass surgery patients as it provides the exact relationship between the intrathoracic organs and the chest wall (spatial relationship between grafts, epicardial coronary arteries, right ventricle and sternum) . Another filed in which CCT could be used is that of patients who have to undergo cardiac bypass surgery. Cardiac computed tomography, unlike ICA, does not explore the coronary circulation dynamically and is unable to provide information regarding the direction of the blood inside the vessel and, because of its limited spatial resolution, is unable to detect the presence of homo and/or hetero coronary collateral circulation, which is very important to characterize patients with CAD and is useful in deciding their management. This information however is not always essential for the surgeon. In fact although CCT does not supply the surgeon with images showing the presence and direction of collateral circulation in most of the cases, it clearly indicates if the vessels after the stenosis or occlusion are pervious and could be grafted. Having preoperatively clear images of the diseased vessels for the presence of calcified or soft plaques is also useful for the surgeon to decide where to perform the anastomosis. Moreover, the study of the wall-thickness changes over the cardiac cycle obtained with CCT may guide both surgeons and interventional cardiologists to decide the real necessity for the revascularization and could help to avoid sudden decisions during ICA procedures for patients who may benefit more from cardiac bypass surgery rather than percutaneous interventions (Bamoshmoosh et al., 2008) . Recently some published papers hypnotized that CCT could be judged enough to decide if a patient can be directly sent to perform bypass cardiac surgery without confirming CCT results with traditional ICA. In fact the information obtained with CCT supplies the surgeon with a virtual 3D images showing the diseased vessel and help in pre-planning the length of the required conduit. This can be of great importance especially in off pump and in minimally invasive surgery. In a recent interesting prospective clinical trial, CCT was compared to conventional coronary angiography to evaluate if CCT alone was adequate for proceeding in cardiac bypass surgery without coronary angiography. In this study 50 patients with proven severe CAD underwent CCT and ICA prior to cardiac bypass surgery. CCT images were compared with those of ICA for the accuracy, sensitivity and specificity in detecting significant stenosis. An excellent correlation was found between ICA and CCT results. The overall sensitivity, specificity, positive and negative predictive values for quantitative assessment of stenosis > 70% by CCT compared to ICA were 98.5 %, 99.1 %, 82.3 % and 99.8%, respectively. The Authors conclude that the improved spatial and temporal resolution of the 64 row scanners provided an excellent correlation of CCT with ICA, and in selected patients, they even recommend the consideration of CCT as a sole criteria for proceeding in cardiac bypass surgery without coronary angiography (Bedi et al., 2008) . These interesting results that indicate a possible future use of CCT not only complementary but also as an alternative to ICA in the flow chart in the evaluation of CAD patients prior to cardiac bypass surgery needs however to be further analyzed in multi-centric interdisciplinary studies.
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Cardiac computed tomography and prior coronary stenting
The evaluation of coronary stents by CCT is challenging because there are important technical limitations related to the presence of the metal in the stent struts that cannot be completely bypassed by "convolution algorithms". The metal present in the stent absorbs the lowerenergy portion of the X-ray beam leaving the not absorbed X-rays to reach the detector realising what is called the "blooming artefact", that causes the stent struts to appear thicker than they actually are and to produce also the "partial volume averaging" which is an artefact that affects the voxels immediately adjacent to the stent struts. During the reconstruction of the images both the "blooming artefact" and the "partial volume averaging" produced by the stent, associated with the eventually "blooming artefact" of the calcified plaque beneath the stent, interfere with the ability to assess the presence of in-stent restenosis and in general to evaluate if and how much the vessel is diseased All these data led the American Heart Association to consider in 2006 statement CCT non advisable to study patients with prior coronary stenting (class III with a level of evidence C) (Budoff et al., 2006) . However stents are not to be considered as equivalent because they have different metal composition, different designs and more importantly different sizes. With the new generation CCT systems the indication changed and stents 3.5 mm or larger are now judged 100% assessable. The ability to evaluate in stent restenosis reduces to 80% in the 3 mm stents and to 33% in the smaller stents (Sheth et al., 2007) . Thus in a patient with a known large stent, like those in the left main, CCT could be considered a real alternative to ICA to rule out significant in-stent restenosis. In fact in the recent American Appropriate Use Criteria Task Force for CCT the use of CCT in the "risk assessment in asymptomatic patients with prior left main coronary stent with stent diameter ≥ 3 mm " was pointed to be appropriate with a high indication score (7 out of the highest value of 9) (Taylor et al, 2010) . Moreover as it is pointed by the writing group of the American Appropriate Use Criteria Task Force for CCT the 2010 appropriateness criteria reflect the actual most common clinical scenarios, keeping in mind that from the 2006 appropriateness criteria to those of 2010 some indications shifted up 1 category from either uncertain to appropriate and from inappropriate to uncertain (Taylor et al, 2010) . The increasing amount of published papers with the most advanced computed tomography machines indicate the usefulness of CCT in the daily work to rule out or to rule in the presence of in-stent restenosis of CAD patients who may have performed several diagnostical and/or interventional coronary angiography procedures and ask for CCT instead of ICA (Sun & Almutairi, 2010) . In the daily experience both patients and their physicians more and more frequently ask for an alternative to ICA at least at the time of the characterization of the CAD and want to have the opportunity to choose off-line the therapeutical decision. This is the reason why the writing group of the American Appropriate Use Criteria Task Force for CCT do not believe that an uncertain rating must be used as a reason to deny reimbursement for CCT imaging, but consider that in these cases additional documentations have to be presented to justify reimbursement (Taylor et al, 2010) .
Cardiac computed tomography and radiation dose
Since the introduction of CCT in the clinical practice the dose of radiation delivered to patients during the exams is the most often discussed drawback, because it has been considered a critical safety issue, especially when besides CCT, ICA and/or stress myocardial perfusion imaging have to be performed. In the commonly used CCT systems the amount of radiation, expressed as units of millisieverts (equivalent to millijoules per kilogram of tissue), absorbed by patients during the test is 2-4 folds that of ICA . The introduction of improvements in CCT technologies like the "ECGcontrolled tube-current modulation" and the ''step and shoot'' protocols, which use a prospective gating and predict when diastole will occur, decrease x-ray tube current during systole leading to a significant reduction of the radiation dose from about 18 millisieverts to less than 4 millisieverts, which is almost equal to that of traditional coronary angiography (Scheffel et al., 2008; Hausleiter et al., 2006) . As with ICA patient radiation dose is directly correlated with cardiac tomography equipment, practice and experience of the center where the CCT is performed and patient related factors like patient weight and heart rate. If it is difficult to ascertain the developing of malignancy as a consequence of a biologic damage due to radiation in adults, the population most likely studied with CCT. Nevertheless as a consequence of a good clinical practice CCT must be performed only when its indication is appropriate (see the 2010 appropriateness criteria of the American Appropriate Use Criteria Task Force for CCT) and if patient's diagnostic question cannot be adequately addressed by other investigations (Taylor et al., 2010) .
Illustrative case
The patient is a 63-year-old man who was in treatment for arterial hypertension (Amlodipine 10 mg, Ramipril 10 mg and Furosemide 25 mg) and hyperlipidemias (Atorvastatin 10 mg). In 2000 he was operated for an adenoma of the adrenal cortex. In 2004 for a "type A" aortic dissection, in extra-corporeal circulation, he underwent prosthesis implantation (26 mm). The patient was doing fine till June 2006 when he began to suffer of chest pain associated with dyspnoea. For this reason he performed a maximal treadmill stress test which was positive by electrocardiographic criteria (2.5 mm ST depression in lead V4-V6) and typical effort chest pain. The patient was sent to perform ICA. The test, which was performed through a femoral approach, was however unable to selectively catheterize the right coronary artery and a severe left main and left anterior descending CAD were suspected. The indication given to the patient by the interventional cardiologist was to undergo bypass surgery. However, in such a complex patient, the surgeon wanted to have a complete anatomical description of the coronary tree and the aorta to better pre-plan the surgical intervention and asked for a CCT test. Cardiac computed tomography was performed with 64-slice multidetector computed tomography Brilliance scanner (Philips, USA) by administering 100 ml of iodinated contrast medium (Iomeron 400 mg/dl, Bracco Imaging, Milano, Italia) at a rate of 5 ml/s through a 18 gauge cannula placed in the antecubital vein. To reduce patient's heart rate, 30 minutes before the test he was given 100 mg of Metoprolol per os. Cardiac computed tomography provided images which were judged of good quality and both right and left coronary arteries were correctly visualized (Fig. 1) . Fig. 1 . 2D map in which in the middle segment of the right coronary artery (arrow n°1) there is a non calcified plaque (50% stenosis) and in the middle segment of the left anterior descending coronary artery (arrow n°2) a mixed plaque (50-75% stenosis).
Right coronary artery was the dominant vessel; in the proximal segment there were small, mixed, non critical lesions; in the middle segment there was a non calcified plaque that produced a 50% stenosis; no lesions were seen in the distal segment and in the posterior descending coronary artery (Fig. 2) . The left main had a non calcified lesion which caused less than 20% stenosis. The left anterior descending coronary artery had in the proximal segment a non significant lesion followed in the middle segment by a mixed stenosis that caused a critical 50-75% stenosis; no lesions were seen in the distal segment and in the diagonal branches ( Fig. 3 A) . No significant lesions were seen in the circumflex coronary artery (Fig. 3 B) . Fig. 3 . Multiplanar reconstructed image of the left coronary artery. In A the left main (arrow n°1) has a non calcified lesion (20% stenosis); in the middle segment of left anterior descending coronary artery (arrow n°2) there is a mixed, eccentric lesion (50-75% stenosis). In B there are no significant lesions in the circumflex artery.
However more interestingly CCT showed also a severe aortic dissection due to a rupture of an intimal flap ahead of the ascending aorta prosthesis from where the false lumen was supplied (Fig. 4)   Fig. 4 . Volume rendering image of the heart ad aorta (A) and lumen image of the aorta (B) where the aortic dissection with the true and false lumen are visible.
In this case ICA was unable to visualize coronary arteries because the catheters during the exam were engaging the false lumen due to the presence of the aortic dissection. CCT on the other side was very useful as it was the only test that provided the correct anatomical view of the coronary tree. Moreover CCT indicated the presence of a severe aortic dissection in a patient already treated for "type A" aortic dissection. In this case CCT was also a very useful test for the surgeon to pre-plan the operation. In fact the patient underwent a second extra-corporeal circulation surgery for a radical aortic www.intechopen.com
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Conclusion
Invasive coronary angiography is an indispensable test to evaluate coronary arteries and in more than a half century experience it proved to be extremely reliable in the diagnostical as well therapeutical processes of CAD patients. For this reason it is considered the "gold standard" or "reference standard" technique upon which we compare the results of the other cardiac exams. However ICA is not always the most appropriate test with which we can evaluate CAD patients. The introduction in the cardiac arena of CCT, that with very good accuracy investigates coronary arteries, provided us with a complementary and sometimes an alternative test to ICA. In particular settings that can range from quite simple cases (identification of a coronary artery with an anomalous origin) to very complex cases (need to pre-plan a re-do bypass surgery), or that of the patient of the illustrative case it can be even considered the "real gold" standard technique. However to better understand the real usefulness of CCT and correctly allocate it in the flow chart of the evaluation of CAD patients more experience must be gained by routine users, further multi-centric interdisciplinary studies must be performed till the production of approved clinical practice guidelines. 
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